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Description 

BACKGROUND OF THE INVENTION 

The invention relates to medical balloons and 
especially to angioplasty dilatation balloon cath- 
eters. 

Such balloons are intended to be collapsed to 
small size about their long supporting devices. In 
the case, e.g., of angioplasty balloon catheters, the 
small size is necessary to enable advance of the 
catheter through narrow and curved blood vessels 
into the region of stenosis where the balloon is to 
be inflated. After use, the balloon must be deflated 
and withdrawn. It is important in such movements 
not to damage the vessel walls or other delicate 
tissue of the body. 

The process of making such balloons usually 
starts with an extruded cylindrical tube of a given 
diameter and wall thickness. The tube, in its amor- 
phous state, is heated to blowing temperature and 
inflated and drawn longitudinally. Thus a tube of 
amorphous polyethylene terephthalate can be 
drawn and expanded to achieve a wall thickness of 
less than 0.003 cm (.001 inch) in the main body of 
the balloon with wall thicknesses that increase in 
the tapered proximal and distal transition regions. 

Whereas such balloons have been found to be 
quite useful, especially when high strength resins 
are employed to provide correspondingly high 
pressures of inflation, there have been disadvan- 
tages attributable to the thickness of the balloon 
material in the transition regions. 

During folding of the balloon and wrapping it 
around the catheter shaft to make it small size for 
insertion, protruding bumps or distortions occur at 
the ends of the balloon. Because of the thickness 
of the material at these regions, these distortions 
can be relatively stiff and sharp and can cause 
trauma to the arteries or other passages through 
which the balloon is passed. 

One area in which improvement is particularly 
needed in this regard is that of large diameter, high 
pressure angioplasty balloon catheters, i.e., balloon 
catheters in which the diameter of the main body of 
the balloon, when inflated, is between about 5 to 12 
millimeters. 

Also, known techniques have made it difficult 
to achieve balloon catheters for other applications, 
for instance, balloon catheters that require elon- 
gated sleeves to fit tightly over very small cath- 
eters. 

Furthermore, a method acc. to the first part of 
claim 1 has become known from EP-A-0 135 990 
(EX DU PONT). 


SUMMARY OF THE INVENTION 

The technical problem of the invention regard- 
ing this prior art is to minimize protruding bumps or 
5 distortions during folding of the balloon ad wrap- 
ping it around the catheter shaft to make it small 
size for insertion. 

The solution to this problem is accomplished 
by the characterizing part of Claims 1 and 12, 
io respectively. 

The invention provides a separately controlling 
of the wall thickness in the tapered proximal and 
distal transition regions of the balloon. 

The remaining Claims go further in specifying 
is the invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

20 We first briefly describe the drawings. 

Figure 1 is a diagramatic view of an extrusion- 
formed tubular element of a selected resin material 
being heated and drawn as a step of the present 
invention. Figure 1a is a diagramatic view of a 

25 drawn section of the tubular element. Figure 1 b is 
an alternate view similar to 1a of another form with 
a more elongated necked-down region than shown 
in Figure 1a. Figure 1c is a view on a smaller scale 
showing the entire preform with two necked-down 

30 regions separated by a distance L 

Figure 2 is a diagramatic view of the preform of 
Figure 1c in a position ready to be blown into a 
balloon. Figure 3 is a view similar to Figure 2 but in 
cross-section showing the formed balloon. Figure 

35 3a is a cross-section of the wall of the balloon of 
Figure 3 showing the generally uniform wall thick- 
ness achievable along the length of the tube. Fig- 
ure 4 is a side view of a finished balloon produced 
according to the invention. Fig. 5 is a similar view 

40 of an angioplasty balloon catheter according to the 
invention. Fig. 6 is a thermal analysis curve of PET 
resin. 

Detailed Description of Preferred Embodiment 

45 

Referring to Figure 1, a tube suitable for blow- 
ing a medical balloon of 8mm diameter is provided, 
comprised of a nondistendabte resin, Goodyear's 
Clear Tuf 8006, polyethylene terephthalate, having 

50 an outer diameter of 0.17 cm (0.066 inches) and a 
wall thickness of 0.028 cm 0.01 1 inches). A portion 
10a of the tube, up to line B has been crystallized 
to render it dimensionally stable under heated con- 
ditions. The portion thus stabilized can not be 

55 appreciably inflated or drawn. The tube 10 is im- 
mersed in a heated bath 12 of glycerine at a 
drawing temperature selected from the range of 
about 105 to 130 degrees centigrade, e.g., 120 
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degrees centigrade. The crystallized region is fully 
immersed together with a short portion. D,, e.g., 3 
mm, of the amorphous portion 10b of the tube. Tlie 
portion of the tube out of the bath is gripped by a 
fixed clamp 14, and the crystallized portion of the 
tube submerged in the bath is gripped by a 
moveable clamp 16. After a suitable duration of 
immersion, to ensure that the resin reaches the 
temperature of the bath, clamp 16 is moved down- 
wardly a predetermined distance, e.g., 2 mm at a 
draw rate in the range of about one inch to 0.25 cm 
(0.1 inch) per minute, e.g., 0.75 cm (0.3 inch) per 
minute, in the direction of the arrow, causing the 
heated amorphous portion of the tube to be drawn, 
the crystallized portion resisting such deformation. 
Referring to Figure la, tube 10, in the region be- 
tween A and B as shown in Figure 1, is necked- 
down as a result of such drawing. The degree of 
necking and thinning of the walls obviously de- 
pends upon the conditions of drawing, e.g., the 
drawing rate, drawing temperature, length of the 
amorphous portion being drawn and the distance of 
draw, the values of which for any particular balloon 
can be determined by ready trial. In the preferred 
embodiment being described, the tube's outer di- 
ameter, OD d , is necked-down to 0.137 cm (0.054 
inch) and the tube is lengthened 2 mm. In the 
alternative embodiment of Figure 1b in which a 
longer portion of the amorphous tube has been 
immersed, the tube is drawn down to a constant 
diameter sleeve 1 9. 

After the initial necking-down of the tube, the 
tube is reversed in the bath and the second 
necked-down portion is formed by the same proce- 
dure, at a point spaced along the amorphous tube 
a distance L, e.g., 1.45 cm (0.57 inch), to provide a 
section of tube between the necked-down regions 
which will be drawn and blown in forming the main 
body of the balloon. This procedure can provide a 
preform in which the thickness of the wall of the 
tube in the region of the drawn-down deformation 
decreases with decrease in diameter. 

After the preform is completed, it is submerged 
in a second bath of glycerine as shown in Figure 2, 
this time arranged horizontally, and with the tube 
extending through two stationary constraining ele- 
ments 18, the crystallized portions of the tube 
being grasped by clamps 20 and 22. The tempera- 
ture of bath 12a is regulated to correspond to the 
desired blowing temperature, selected from the 
range of about 85 to 115 degrees centigrade, e.g., 
90 degrees centigrade. Each constraining element 
18 is comprised of a cylindrical portion 18a and a 
conical portion 18b, the wide ends of the conical 
portions being opposed to each other, arranged to 
define the shape of the tapered sections of the 
balloon. 


As shown, the crystallized regions of the tube 
end at points C and D in the initial setup of Figure 
2. After the temperature of the tube has stabilized 
in bath 12a, the two clamps 20 and 22 are drawn 

s apart, causing the tube to slide through the station- 
ary constraining elements 18 as it is lengthened. 
Simultaneously, gas pressure is applied to the inte- 
rior of the tube, causing it to expand. The region, L, 
of the tube expands without constraint until the 

to molecules of the wall material in the balloon region 
become stabilized in a biaxially oriented condition. 
In its final form, the balloon reaches an OD of 8mm 
and the length between the tapered sections, in- 
creases to L + A L = 3.8cm (1.51 inches). The 

15 portions of the tube having the preformed tapers 
also expand until they are constrained to the shape 
of constraining element 1 8. The final balloon thick- 
ness profile is illustrated in Figure 3a in which the 
thickness of the balloon t b is 0.0018 cm (0.0007 

20 inches) and the thickness t t of the tapered wall is 
substantially of the same value with variation less 
than about 0.0003 cm (0.0001 inch). The length of 
the amorphous region during the blow and draw 
step increases from l_2 = 2.4 cm (0.94 inch) to L2 

25 + AL2 = 6.9 cm (2.70 inch). 

In another embodiment, in forming the preform, 
e.g., by drawing more on the defined region, and 
thus drawing the taper down further, it is possible 
to achieve in the blown balloon a wall thickness of 

30 the transition region that is less than that of the 
main body of the balloon. 

After formation of the balloon, the balloon is 
cooled, dried, the end portions are cut away, e.g., 
the portions extending outwardly from the smallest 

35 diameter of the necked down region, and the bal- 
loon 21 is assembled upon a suitable catheter 23 
which has a balloon inflation lumen 25 for inflation 
of the balloon and a through lumen 27 for receiving 
a guidewire, see Fig. 5. Radiopaque markers 29 

40 are provided on the catheter at the ends of the 
main body of the balloon 21. In this manner, a 
large balloon, e.g., of 8 mm diameter, capable of 
pressures of, e.g., 8 atmospheres can be obtained, 
having transition regions that are sufficiently thin to 

4s enable very successful dilatation. 

A further advantage of the invention is obtained 
when making the larger balloon sizes for assembly 
on small catheters, for instance an 8 mm balloon 
on a 5 French catheter. To form such a balloon, it 

50 is advantageous to choose a starting tube of diam- 
eter greater than the outer diameter of the catheter 
on which the balloon is ultimately to be mounted. 
By use of the drawing steps to form the preform, it 
is readily possible, in the defined heated regions, 

55 to draw the diameter of these regions to a size 
corresponding to the size of the catheter. 

In other embodiments the wall thickness of the 
tapered section can be increased or decreased 
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according to the amount of draw performed during 
fabrication of the preform. In some embodiments 
the use of constraining elements in the end regions 
may be omitted and in other embodiments the 
entire preform may be confined in a mold for 
determining the final blown shape. The temperature 
in other embodiments may be outside of the pre- 
ferred ranges mentioned, provided certain relation- 
ships are maintained as described in the summary 
of the invention, above, with reference to the ther- 
mal analysis curve for the respective resin; see the 
example for the preferred embodiment, Figure 6. 

For certain of the broader aspects of the inven- 
tion, other forming techniques such as molding of a 
softened tube are possible for preparing the ta- 
pered preform. 

Claims 

1. Method of forming an inflatable medical bal- 
loon (21) 

- including the steps of 

- providing a tube (10) 

- of a selected resin 

- of wall thickness and diameter suitable 
for being formed into a balloon (21) for a 
balloon catheter device (23), 

- heating said tube (10) 

- to blowing temperature 

- and, while heated, 

- forming said balloon (21) 

- by drawing and blowing said tube (10), 
and 

- mounting said balloon (21) 

- to form a balloon catheter device (23), 
characterized in that 

- a defined region (10b) of said tube 
(10) 

- at an end of the portion of said tube (10) 
from which said balloon (21) is to be 
formed (Fig. 1) 

- is selectively heated to drawing tem- 
perature and 

- tension is applied in opposite directions 
(14, 16) (770. 1) 

- to respective ends of said heated region 

- to draw said heated region 

- to a smaller diameter and wall thickness 
(KB) (Fig. la) (19) (Fig. 1b) 

- thereby providing 

- a tubular preform (Fig. 1c) 

- having, at said end of said portion of 
tube, 

- a tapered relatively small diameter re- 
gion 

- comprised of material 

- that has substantially no crystallization or 
molecular orientation; 


- the step of preforming said tapered end 
region 

- enabling the corresponding section of 
said blown balloon (Fig. 3) to have a 

5 separately controllable thickness profile 

(Fig. 3a). 

2. Method of claim 1 , 
characterized in that 

io - two defined regions (10b) of said tube 

(\Q)(Flg$. 1c t 2)are 

- selectively heated to drawing tempera- 
ture, and 

- tension is applied in opposite directions 
is to respective ends of said heated region 

to draw each region to a smaller diam- 
eter and wall thickness. 

3. Method of claim 1 or 2, 
20 characterized in that 

- said drawing temperature is 

- above the glass transition temperature 
and 

- below crystallization temperature 

25 - such that substantially no crystallization 

or molecular orientation occurs. 

4. Method of claim 1 or 2, 
characterized in that 

30 - said drawing temperature is 

- near or above the melt temperature of 
said resin and 

- after drawing, said preform is rapidly 
quenched. 

35 

5. Method of claim 1 or 2, 
characterized in that 

- said blowing temperature is 

- approximately the glass transition tem- 
40 perature or above, and 

- substantially below the crystallization 
temperature of said resin. 

6. Method of claim 5, 

45 characterized in that, 

- for biaxially orienting said balloon (21), 

- said blowing temperature is 

- below the drawing temperature, 

- in the region of the glass transition tem- 
60 perature of said resin. 

7. Method of claim 1 or 2, 
characterized in that 

- said resin is 

55 - amorphous polyethylene terephthalate, 

- said drawing temperature is 

- between about 105 and 130 °C. 

- said blowing temperature is 
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- between about 85 and 1 1 5 °C. 

& Method of claim 1 or 2, 
characterized in that 

- said drawing to form said preform and 

- said step of drawing and blowing said 
preform 

- are so related that 

- the wait thickness of the main body of 
said balloon (21) and 

- the wall thickness of a tapered end sec- 
tion of said balloon (21) 

- are of substantially equal value. 

9. Method of claim 1 or 2, 
characterized in that 

- said heating of said defined region 

- is performed in such a manner 

- that the portion of the tube from which 
the main body of said balloon is to be 
formed 

- is not substantially heated. 

10. Balloon product made according to the meth- 
od of claim 1 or 2. 

11. Balloon product made according to the meth- 
od of claim a 

12. Dilatation balloon catheter for angioplasty 

- having: 

- an elongated, small diameter catheter - 
(23) 

- adapted to be passed through the 
vascular system of the body 

- to a point of stenotic occlusion of a 
blood vessel, 

- an inflatable dilatation balloon (21) 

- secured about said catheter (23), 

- adapted to be inflated at said point of 
occlusion 

- to enlarge the blood vessel and re- 
lieve the restriction to blood flow, and 

- comprising 

- a main body section and 

- at least one transition section at one 
end of said main body section, and 

- means (25) to Inflate and deflate said 
balloon (21), 

characterized in that 

- said balloon (21) is 

- the product of the process 

- of blowing and drawing 

- a preformed tubular member 

- having 

- a tapered contour 

- in the region corresponding to the transi- 
tion section of the blown balloon, 


70 


- said tapered contour 

- having 

- a smaller diameter and reduced wall 
thickness 

- than the diameter and wall thickness of 
said main body section, 

- thereby enabling the corresponding sec- 
tions of the blown balloon 

- to have separately controllable thickness 
profiles (Fig. 3). 


13. Dilatation balloon catheter of claim 12, 
characterized in that 

- the preformed tubular member is 
75 - the product of heating and drawing 

- a defined region of an extruded tube 
(10) 

- of originally constant diameter and wall 
thickness. 

20 

14. Dilatation balloon catheter of claim 12, 
characterized in that 

- the wall thickness of said tapering transi- 
tion section is 

25 - about the same as the wail thickness of 

the main body of said balloon (21). 

15. Dilatation balloon catheter of claim 12, 
characterized in that 

30 - the wall thickness of said tapering transi- 

tion section is 

- less than the wall thickness of the main 
body of said balloon (21). 

35 16. Dilatation balloon catheter of claim 12, 13, 14 
or 15, 

characterized in that 

- the main body of said balloon (21) has 

- an inflated diameter of 5 mm or larger. 

40 

17. Dilatation balloon catheter of claim 12, 13, 14 
or 15, 

characterized in that 

- the resin from which said balloon (21) is 
45 formed is 

- polyethylene terephthalate. 

Patentanspruche 

so 1. Verfahren zur Formung eines aufblasbaren me- 
dizinischen Ballons (21) umfassend die Schrit- 
te: 

Bereitstellung eines Rohres (10) aus einem 
ausgew&hften Harz von einer WandstSrke und 
55 einem Durchmesser geeignet zur Formung ei- 
nes Ballons (21) fOr eine Ballonkathetervorrich- 
tung (23), ErwSrmen des Rohrs auf die Auf- 
blastemperatur und, wdhrend des ErwSrmens, 
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Formen des Ballons (21) durch Ziehen und 
Aufblasen des Rohres (10), und Montieren des 
Ballons (21), urn eine Bailonkathetervorrichtung 
(23) zu bilden, dadurch gekennzeichnet, 
dafi ein definierter Bereich (10b) des Rohres 5 
(10) an einem Endabschnitt des Rohres (10), 
aus dem der Ballon (21) zu formen ist (Rg. 1), 
selektiv auf Ziehtemperatur erwarmt wird und 
in entgegengesetzten Richtungen (14, 16) (Fig. 
1) auf die jeweiiigen Enden des erwarmten io 
Bereiches Zugspannung ausgeiibt wird, um 
den erwarmten Bereich auf einen kleineren 
Durchmesser und eine kleinere WandstaVke (A, 
B) (Fig. 1a) (19) (Fig. 1b) zu Ziehen und da- 
durch eine rohrffirmige Vorform (Fig. 1c) be- is 
reitzustellen, die an dem Ende des Rohrab- 
schnittes einen sich verengenden Bereich ver- 
ha'ttnismaBig kleinen Durchmessers aus einem 
Material besitzt, das im wesentlichen keine Kri- 
stallisation Oder molekulare Orientierung auf- 20 
weist, wobei der Schritt des Vorformens des 
sich verengenden Endabschnittes der entspre- 
chenden Sektion des aufgeblasenen Ballons 
(Fig. 3) ermoglicht, ein getrennt steuerbares 
Dickenprofil (Fig. 3a) zu haben. 25 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dafl zwei definierte Bereiche (10b) 
des Rohres (10) (Rg. 1c, 2) selektiv auf Zieh- 
temperatur erwarmt werden, und daB in entge- 30 
gengesetzten Richtungen auf jeweilige Enden 

des erwarmten Bereiches Zugspannung aus- 
geUbt wird, um jeden Bereich auf einen kleine- 
ren Durchmesser und kleinere WandstSrke zu 
Ziehen. 35 

3. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dafi die Ziehtemperatur uber 
der GlasUbergangstemperatur und unter der 
Kristallisationstemperatur liegt, so daB im we- 40 
sentlichen keine Kristallisation oder molekulare 
Orientierung entsteht. 

4. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die Ziehtemperatur nahe 45 
Oder Uber der Schmelztemperatur des Harzes 

ist und nach dem Ziehen die Vorform schnell 
abgekUhlt wird. 

5. Verfahren nach Anspruch 1 oder 2, dadurch so 
gekennzeichnet, daB die Aufblastemperatur un- 
gefahr die GlasUbergangstemperatur oder dar- 
uber ist, und im wesentlichen unter der Kristal- 
lisationstemperatur des Harzes. 

65 

6. Verfahren nach Anspruch 5, dadurch gekenn- 
zeichnet, dafi fUr biaxiale Orientierung des Bal- 
lons (21) die Aufblastemperatur unter der Zieh- 


temperatur ist, im Bereich der GlasUbergangs- 
temperatur des Harzes. 

7. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dafi das Harz amorphes Poly- 
Sthylenterephthalat ist, die Ziehtemperatur zwi- 
schen etwa 105 und 130 *C und die Aufblas- 
temperatur zwischen etwa 85 und 115 'C 
liegt. 

a Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dafi das Ziehen zur Formung 
der Vorform und der Schritt des Ziehens und 
Aufblasens der Vorform so m'rteinander in Be- 
ziehung stehen, dafi die WandstSrke des 
Hauptkdrpers des Ballons (21) und die Wand- 
starke einer sich verengenden Endsektion des 
Ballons (21) im wesentlichen den gleichen 
Wert haben. 

9. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dafi die Erwarmung des defi- 
nierten Abschnittes in solcher Weise durchge- 
fUhrt wird, dafi der Abschnitt der Rohre, aus 
dem der Hauptkorper des Ballons zu formen 
ist, nicht wesentlich erwSrmt wird. 

10. Ballon, hergestellt nach dem Verfahren von 
Anspruch 1 oder 2. 

11. Ballon, hergestellt nach dem Verfahren von 
Anspruch 8. 

12. Ballonkatheter zur Dilatation in der Angiopla- 
stie, der aufweist einen langgestreckten Kathe- 
ter (23) von kleinem Durchmesser, der geeig- 
net ist, durch das vaskulare System des Kor- 
pers durchgefUhrt zu werden an einen Punkt 
stenotischer Okklusion eines Blutgefafies, ei- 
nen aufbiasbaren DilatationsbaJlon (21), der 
Uber den Katheter (23) befestigt und dazu be- 
stimmt ist, an dem Okklusionspunkt aufgebla- 
sen zu werden, um das Blutgeffifl zu vergrfl- 
Bem und die BeeintrSchtigung des Blutflusses 
zu beheben, und eine Hauptkdrpersektion und 
wenigstens eine Obergangssektion an einem 
Ende der Hauptkdrpersektion sowie Vorrichtun- 
gen (25) zum Aufblasen und Ablassen des 
Ballons (21), dadurch gekennzeichnet, dafi der 
Ballon (21) das Produkt des Verfahrens des 
Aufblasens und Ziehens eines vorgeformten 
rohrffirmigen Elementes ist, das eine sich ver- 
engende Kontur in dem Bereich entsprechend 
der Obergangssektion des aufgeblasenen Bal- 
lons aufweist, wobei die sich verengende Kon- 
tur einen kleineren Durchmesser und verringer- 
te WandstSrke im Vergleich zu Durchmesser 
und Wandstirke der Hauptk6rpersektion auf- 
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weist, wodurch es ermBglicht wird, dafi die 
entsprechenden Sektionen des aufgeblasenen 
Ballons separat steuerbare Dickenprofile haben 
(Fig. 3). 

13. Ballonkatheter zur Dilatation nach Anspruch 12, 
dadurch gekennzeichnet, dafi das vorgeformte 
rohrformlge Element das Produkt des ErwSr- 
mens und Ziehens eines definierten Bereichs 
eines extrudierten Rohres (10) ist, das ur- 
sprOnglich konstanten Durchmesser und kon- 
stante WandstMrke hatte. 

14. Ballonkatheter zur Dilatation nach Anspruch 12, 
dadurch gekennzeichnet, dafi die Wandstarke 
der sich verengenden Obergangssektion unge- 
fShr die gleiche ist wie die WandstSrke des 
HauptkQrpers des Ballons (21). 

15. Ballonkatheter zur Dilatation nach Anspruch 12, 
dadurch gekennzeichnet, dafi die Wandstarke 
der sich verengenden Obergangssektion klei- 
ner ist als die Wandstarke des Hauptkorpers 
des Ballons (21). 

16. Ballonkatheter zur Dilatation nach den AnsprU- 
chen 12, 13, 14 oder 15, dadurch gekennzeich- 
net, dafi der Hauptktirper des Ballons (21) ei- 
nen aufgeblasenen Durchmesser von 5 mm 
oder mehr aufweist. 

17. Ballonkatheter zur Dilatation nach den AnsprU- 
chen 12, 13, 14 oder 15, dadurch gekennzeich- 
net, dafi das Harz, aus dem der Ballon (21) 
geformt ist, PolySthylenterephthalat ist. 

Revendicatlons 

1. Procdde pour former un ballonnet medical 
gonflable (21) 

- comprenant les etapes consistant a 

- preparer un tube (10) 

- d'une resine choisie 

- d'une epaisseur de paroi et d'un diame- 
tre propres a §tre formes en un ballonnet 
(21) pour un appareii a catheter a ballon- 
net (23), 

- chauffer ce tube (10) 

- a une temperature de soufflage 

- et, iorsqu'il est chauffe, 

- former ledlt ballonnet (21) 

- en 6tirant et en soufflant ce tube (10) 
et 

- monter ce ballonnet (21 ) 

- de maniere a former un disposrtif a ca- 
theter a ballonnet (23), 

caract&ris6 en ce que 


- on chauffe sglectivement a une tempe- 
rature d'etirage 

- une region prddetlnle (10b) du tube 
(10) 

s - a une extremite* de la partie de ce tube 

(10) a partir de laquelle le ballonnet (21) 
doit §tre form6 (fig. 1) et 

- on applique une tension dans des sens 
opposes (14, 16) (fig. 1) 

to - a des extremes respectives de la region 

chauffee 

- afin d'Stirer cette region chauffee 

- a un diametre et une epaisseur de paroi 
plus faibles (A, B) (fig. 1a)(19)(fig. 1b) 

75 - obtenant ainsi 

- une preforme tubulalre (fig. 1c) 

- presentant, a fadite extremite de ladite 
partie du tube, 

- une region effllee de relativement fal- 
20 ble diametre 

- formee d'un materiau 

- ne presentant essentiellement aucune 
cristallisation ni orientation moieculaire, 

- retape consistant a preformer cette re- 
25 gion d'extremite effiiee 

- permettant a la section correspondante 
du ballonnet souffle (fig. 3) 

d'avoir un profit d'epaisseur separement 
contrdlable (fig.3a). 

30 

2. Le procede de la revendication 1, 
caract6ris6 en ce que 

- on chauffe seiectivement a la temperatu- 
re d'etirage 

35 - deux regions pr6d6flnles (10b) du 

tube (10) (fig. 1c. 2) et 

- on applique la tension dans des sens 
opposes a des extremites respectives de 
cette region chauffee afin d'etirer cha- 

40 que region a un diametre et une epais- 

seur de paroi plus faibles. 

3. Precede selon la revendication 1 ou 2, 
caractSrisS en ce que 

45 - ladite temperature d'etirage se situe 

- au-dessus de la temperature de transi- 
tion vrtreuse et 

- au-dessous de la temperature de cristalli- 
sation 

so -de maniere que n'apparaisse essentielle- 

ment aucune cristallisation ni orientation 
moieculaire. 

4. Precede selon la revendication 1 ou 2, 
55 caract6ris6 en ce que 

- ladite temperature d'etirage se situe 

- au voisinage ou au-dessus de la tempe- 
rature de fusion de ladite reslne et en ce 
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que 

- apres tirage, on trempe rapidement ladite 
preforme. 

5. Procede selon la revendication 1 ou 2, 6 
caracterise en ce que 

- ladite temperature de soufflage se situe 

- approximativement a la temperature de 
transition vitreuse ou au-dessus de celle- 
ci, et 

- essentiellement au-dessous de la tempe- 
rature de cristallisation de ladite resine. 

6. Procede selon la revendication 5, 
caract6ris6 en ce que, 

- pour orienter biaxialement le ballonnet 
(21), 

- ladite temperature de soufflage se situe 

- au-dessous de la temperature d'etirage 

- dans la region de la temperature de tran- 
sition vitreuse de ladite resine. 

7. Procede selon la revendication 1 ou 2, 
caracterise en ce que 

- ladite resine est un poly (ten! phtalate 
d*ethylene)amorphe, 

- ladite temperature d'etirage est comprise 

- entre environ 1 05 et 1 30 • C f 

- ladite temperature de soufflage est com- 
prise 

- entre environ 85 et 1 1 5 • C. 

a Procede selon la revendication 1 ou 2, 
caract6ris6 en ce que 

- Peerage permettant de fabriquer ladite 
preform e et 

- ladite etape d'etirage et de soufflage de 
cette preforme 

- sont en rapport entre eux de maniere 
que 

- repaisseur de paroi du corps principal du 
ballonnet (21) et 

- repaisseur de paroi d'une section d'ex- 
tremite effiiee de ce ballonnet (21) 

- soient de valeur essentiellement egale. 

9. Procede selon la revendication 1 ou 2, 
caractSrisS en ce que 

- le chauffage de ladite region predefinie 

- est execute d'une maniere telle 

- que la partie du tube a partir de laquelle 
doit etre forme le corps principal du bal- 
lonnet 

- ne sort pas essentiellement chauffee. 

10. Produft constRue* par le ballonnet realise 
conformement au procede de la revendication 
1 ou 2. 


11. Prodult constttue* par le ballonnet realise 
conformement au procede de la revendication 
8. 

12. Catheter a ballonnet a dilatation pour an- 
gioplastie 

- comportant : 

- un catheter allonge de petit diametre 
(23) 

- concu pour etre introduit dans le sys- 
teme vasculaire du corps 

- jusqu'a un point d'occlusion stenoti- 
que d'un vaisseau sanguin, 

- un ballonnet gonflable de dilatation - 
(21) 

- fixe autour de ce catheter (23). 

- concu pour §tre gonfie audit point 
d'occlusion 

- de maniere a agrandir le vaisseau 
sanguin et supprimer la reduction de 
debit sanguin, et 

- comprenant 

- une section formant corps princi- 
pal et 

- au moins une section de transition 
a I'une des extremes de cette sec- 
tion formant corps principal, et 

- des moyens (25) pour gonfler et d£- 
gonfler le ballonnet (21), 

caractirtsS en ce que 

- le ballonnet (21) est 

- le produit du processus 

- de soufflage et d'etirage 

- d'un organe tubulalre preforme 

- presentant 

- un contour effiie 

- dans la region correspondent a la region 
de transition du ballonnet souffle, 

- ce contour effiie 

- presentant 

- un diametre plus faible et une epaisseur 
de paroi reduite 

- par rapport au diametre et a repaisseur 
de paroi de la section formant corps prin- 
cipal, 

- permettant ainsi aux sections correspon- 
dantes du ballonnet souffle 

- de presenter des profits d'epaisseur s£- 
parement controlables (fig. 3). 

13. Catheter a dilatation a ballonnet de la revendi- 
cation 12, 

caract6ris6 en ce que 

- I'organe tubulaire preforme est 

- le produit du chauffage et de retirement 

- d'une region predefinie d'un tube extrude 
(10) 
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• de diamfetre et d^paisseur de paroi origi- 
nets constants. 

14. Catheter a dilatation a balionnet de ta revendi- 
cation 12, 6 
caracterise en ce que 

- I'6paisseur de paroi de la section de 
transition effitee est 

- a peu pres la memo que Pepaisseur de 
paroi du corps principal du balionnet to 
(21). 

15. Catheter a dilatation a balionnet de la revendi- 
cation 12, 

caractdrisS en ce que is 

- r£paisseur de paroi de la section de 
transition effitee est 

- moindre que Pepaisseur de paroi du 
corps principal du balionnet (21). 

20 

16. Catheter a dilatation a balionnet de la revendi- 
cation 12, 13, 14 ou 15, 

caracterise en ce que 

- le corps principal du balionnet (21) pr€- 
sente 25 

- un diametre gonfte de 5 mm ou plus. 

17. Catheter a dilatation a balionnet de la revendi- 
cation 12, 13, 14 ou 15, 

caract6ri$6 en ce que 30 

- la lysine a partir de laquelle est form6 le 
balionnet (21) est 

- un poly(t6re*phtalate d*e*thylene). 
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